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Introduction: Smoking habits are very hard to remove, though many have been published regarding 
the harmful effects of smoking and the effects of death can be caused, smoking behaviors have not 
decreased even tends to increase every year. Smoking can cause changes in the structure and function 
of airways and lung tissue. Cigarette smoke will accelerate the decline in lung function and a greater 
influence than the dust of the airways. This study aims to determine the correlation degree of smoke 
according to Brinkman index with lung vital capacity. Methods: This study design descriptive 
correlation. The sample of 40 respondents male sex in the village Kepanjen Jombang which have a 
history of smoking until the time of the study with purposive sampling technique. The data collection 
with interviews and spirometer. Data analysis using Spearman, with a significance level of p<α 
(α=0.05). Results: The results showed 22 (55%) of respondents were smokers and by 17 (42.5%) of 
respondents have a vital lung capacity is weak. Spearman test results showed a significance of p=0.000 
(p<α) means that there is a correlation degree of smoking with lung vital capacity with a correlation 
value of rs=0.898 and the positive direction of the relationship. Conclussion: The decline in lung vital 
capacity depending on the number of cigarettes smoked every day and duration of smoking history. 
This is because cigarette smoke is a substance that can irritate the respiratory tract so that the elasticity 
of the lung tissue into a decline which results in a decrease in vital capacity of the lungs. 
 




Cigarette has been identified that it 
contains various chemicals, including tar, 
nicotine and carbon monoxide (Stoppler, 
2010). Cigarette has killed 50% of its smoker, 
every year, it is nearly six million people are 
killed as a result of smoking and 600,000 of 
them are passive smoker. Indonesia is in the 
third rank country with the most smoker in the 
world and most of the smokers are not aware of 
the dangers caused by smoking (WHO, 2013). 
According to the National Social and Economic 
(Susenas, 2013) Indonesia is in the first rank in 
ASEAN countries, the number of adult age of 
Indonesian population who has smoking habit 
is 46.16% and the smoking habits in Indonesia 
has a tendency to increase every year, although 
the government has formulated a public 
regulation about the implementation of the 
region without cigarettes (data and information 
center of Ministry of Health Affairs, 2013). The 
smoking habit is very difficult to remove, 
although there are many announcements 
published regarding to the harmful effects of 
smoking and the effects of death that can be 
caused, the smoking behavior is never 
decreased (Kompas, 2012). Nicotine contained 
in cigarettes is a toxic substance to the nerve 
cells and can cause addictive effects (Langley 
& Dickinson, 1889). One of the effects of 
smoking that causes mortality to increase 
various diseases of the various organ systems, 
are such as the respiratory system, sitem, 
cardiovascular, the nervous system, the 
immune system, and the digestive system 
(Burn, 2005; McPhee and Pignone, 2007). 
The cigarette smoke is composed of 
various mixtures of chemicals substance which 
are in the form of gaseous and particles which 
are dispersed. Various studies have succeeded 
to isolate various chemicals up to 400 
compounds in cigarette smoke (Benowitz and 
Fu, 2007). The cigaretteb smoke causes 
changes in the structure and the function of 
respiratory system and lung tissue. The 
cigarette smoke will also accelerate the decline 
of lung function and the effect is greater than 
the dust to the respiratory system (Depkes RI, 
2004). The innhalation of cigarette smoke both 
active and passive can cause respiratory 
illnesses. The cigarette smoke can irritate the 
lungs and cause a decrease the vital capacity of 
lung (Suyono, 2001)  
The vital capacity of lung is a reflex of 
elastic ability of lung tissue, or the strength of 
the thoracic wall. The decreased of vital 
capacity of lung means that there is a stiffness 
of lung tissue or thoracic wall (Alsagaff, 2005). 
The vital capacity of lung is the maximum 
expiratory volume after the maximum 
inspiration, which can be measured with a 
spirometer (Rahmah, 2008). As it is stated by 
the heory that the vital capacity of lung can be 
influenced by several factors, such as age, sex, 
nutritional status activity and health status 
(Guyton & Hall, 2011). As the research 
conducted by Yuma (2014) it was obtained the 
results that there is a relationship between work 
period (p = 0.021) and nutritional status (p = 
0.00) to the vital capacity of lung to the workers 
of stone mill. This study aimed to investigate 
the correlation between the heavy degree of 
smoking according to Brinkman index and the 
vital capacity of lung.  
 
METHODS 
In this research, researchers used a 
descriptive correlational design with cross 
sectional approach. The research population is 
all male population in the village of  Kepanjen 
RT 08 RW 01 in Jombang District who have a 
history of smoking until the time of the 
research. The total sample of respondents were 
as many as 40 respondents. The sampling 
method used was non-probability sampling 
with purposive sampling type. It consisted of 
two variables, the independent variable of the 
heavy degree of smoking using Brinkman 
index and the dependent variable of the vital 
capacity of lung. The instrument of the 
obtaining of the research data used a 
spirometer tool and observation sheet. The 
place of the research was conducted in the 
village of Kepanjen Jombang. The time of the 
research began in the month of February 2016. 
The activity in the data collection was done by 
proposing permission to Jombang Public 
Health Center or Puskesmas and then it was 
continued by obtaining the data to the village 
of  Kepanjen according to the list of patients 
provided by the public health center or 
Puskesmas. The data collection was done by 
interview for data of the heavy degree of 
smoking and examination the vital capacity of 
lung using a spirometer. The data analysis 
used correlation test while using Spearman 
statistical test, with significance level of p <α 
(α = 0.05). 
RESULTS  
The steps used to answer the purpose of 
the research is by identifying each of the 
variables, the identification of variables of the 
research obtained are as the following results: 
a. The Characteristics of Respondents based 
on the degree of smoking according to 
Brinkman Index  
Table 1.1 The characteristics of respondents 
based on the degree of smoking 
in the village of Kepanjen RT 08 
RW1 Jombang District in 
February-March 2016 
The degree of Smoking                      Frequency                        
Percentage 
Mild                                               3                                   7,5% 
Medium                                         22                                  55%                 
Severe                                          15                                  37,5% 
 
b. The characteristics of respondents based on 
the vital capacity of lung  
Tabel 1.2 The characteristics of respondents 
based on the vital capacity of 
lung in the village of Kepanjen 
RT 08 RW1 Jombang District in 
February-March 2016 
The Vital Capacity of Lung               Frequency                        
Percentage 
Normal                                         8                                  20% 
Weak                                          17                                 42,5%                 
Abnormal                                    15                                 37,5% 
 
c. The Cross-tabulation between the degree of 
smoking and the vital capacity of lung  
Tabel 1.3 The Cross-tabulation between the 
degree of smoking and the vital 
capacity of lung in the village of 
Kepanjen RT 08 RW1 Jombang 
District in February-March 2016 
The Vital 
Capacity 
The Degree of 
Smoking 
       Total 
Mild             Medium                  
Weight 
Normal                      3 (7,5%)          5 (12,5%)              0 
(0%)          8 (20%) 
Weak                           0 (0%)             17 (42,5%)            0 
(0%)          17 (42,5%) 
Abnormal                 l0 (0%)            0 (0%)                  15 
(37,5%)    15 (37,5%) 
Total Number             3 (7,5%)          22 (55%)               15 
(37,5%)    40 (100%) 
Sperman Test rs = 0,898;     = 0,000 
Tabel 1.3 shows that the respondents 
with the mild degrees of smoking have value 
the highest value, it is as many as 17 
respondents (42.5%), while the respondents 
who have the highest value in the vital capacity 
of lung are 17 respondents (42.5%). It shows 
that the degree of smoking will be followed by 
the decrease of value of vital capacity of lung. 
The statistical test also shows the significant 
value of p = 0.000 (p <α) it means that Ho is 
rejected, it means also that there is a correlation 
between the degree of smoking and the value of 
the vital capacity of lung, with the correlation 
value of 0898 which closes to ‘one’ which 
means that it has strong correlation with the 
direction of positive relationship which means 
that the more severe degrees of smoking, the 
more abnormal of vital capacity of lung value.  
 
DISCUSSION 
Various researches have succeeded to 
isolate various  chemical substances contained 
in cigarette smoke (Benowitz and Fu, 2007). 
Most of the substances in cigarette smoke are 
toxic to cells of the body. The toxic substances 
which are in the form of gases are such as 
carbon monoxide (CO), hydrogen cyanide 
(HCN) and oxides of nitrogen, while the toxic 
substances which are in the form of chemical 
substances like nitrosamines and formaldehyde 
give a toxic effect with specific mechanisms in 
macromoluculer cells mainly on the respiratory 
system (Kuschner and Blanc, 2007). The 
impact that can occur in the respiratory tract 
due to smoking habits is the changing in the 
structure of the respiratory track and the lung 
tissues, the hypertropy occurs in the bronchi 
mucosal cells and mucus gland gets hyperplasia 
that causes the narrowing of the respiratory 
track, while in the lung tissue it can cause any 
occurrence of an increase of inflammatory cells 
and a damage to the alveoli (Hans, 2003).  
The research conducted by Puspitayani 
2012, showed a  result of ODS Ratio 7.6 where 
the people who have the habit of smoking got 
more risk 7 times greater to have chronic 
obstructive pulmonary disease than people who 
do not smoke. Th chronic obstructive 
pulmonary disease is a respiratory disease 
which is characterized by the resistance of air 
flow of the respiratory tract (PDPI, 211). The 
biggest mortality rate due to smoking is the 
occurance of disease on the cardiovascular 
system, which is 37%, the lung cancer is 28% 
of and PPOK or COPD is 26%. The cigarette 
smoke is a free radical that triggers the damage 
of DNA, the accumulation of DNA damage 
leads to the decrease of cellular function and 
leads to the emergence of cancer cells (Hyde, 
2009). The diseases that occur in the respiratory 
tract and lungs causing a decrease in lung 
compliance, the decrease of lung compliance 
leds to the decrease of the vital capacity of lung 
(Guyton & Hall, 2011). 
 
CONCLUSIONS 
Smoking is proven to cause a decrease in 
the vital capacity of lung, the more cigarettes 
sucked every day and the longer history of 
smoking, the greater the influence on the 
decrease of vital capacity of lung. The results of 
the research shows the value of significance of  
p = 0.000. The exposure of cigarette smoke is a 
toxic substance that causes hyperplasia and 
hypertrophy of the respiratory tract, so that the 
respiratory tract becomes narrower. The 
cigarette smoke also causes genetic mutations 
that lead to the appearance of cancer cells in the 
lungs. The narrowing of the respiratory tract 
and the damage of the lung cells cause a 
decrease in lung compliance. All the conditions 
that lead to the decrease lung compliance would 
reduce vital capacity of lung. 
The vital capacity of lung is influenced 
by several factors, because the researcher only 
limits the factor of smoking duration and the 
number of cigarettes sucked everyday, 
therefore, for further research it is suggested to 
be able to include all factors that can influence 
the decrease  the vital capacity of lung with the 
biggers number of the samples, so that the 
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